Clonality and loss of heterozygosity of WT genes are early events in the pathogenesis of nephroblastomas.
Nephrogenic rests (NRs), putative precursor lesions of nephroblastomas (Wilms' tumors), are found in 25% to 40% of kidneys presenting with nephroblastomas. Nephroblastomas are clonal tumors that, according to a genetic multistep model, are thought to arise as subclonal proliferations from NRs by accumulating genetic alterations. Different candidate genes for the pathogenesis of nephroblastomas have been identified, including those at chromosomes 11p13 (WT1 gene), 11p15 (WT2 gene), and 16q (WT3 gene). We investigated clonality and loss of heterozygosity (LOH) at these loci in different subtypes of NR. After microdissection under microscopic control, we analyzed a highly polymorphic locus of the human androgen receptor gene (HUMARA) for nonrandom X-inactivation of genomic DNA using a methylation-sensitive restriction enzyme to investigate clonality. Out of 14 patients, we found that 1 case each of adenomatous and hyperplastic NR and 2 of 7 cases of sclerosing NR were monoclonal. Five patients were noninformative. We assessed LOH at chromosomes 11p13, 11p15, and 16q by analyzing polymorphic gene loci at these regions. One hyperplastic NR and the corresponding tumor showed LOH at 11p13 and 11p15; 1 sclerosing NR and the corresponding tumor exhibited LOH at chromosome 16q. We demonstrate for the first time that sclerosing NRs can exhibit genetic alterations found in nephroblastomas, namely monoclonality and LOH at the WT gene loci. The histological morphology is no different between NRs with these genetic alterations and NRs without them. We conclude that these genetic changes are early events in the multistep genetic pathogenesis of nephroblastomas; however, they do not seem to fully determine a malignant potential of NR.